Prostaglandin endoperoxide synthase. The aspirin acetylation region.
Aspirin selectively acetylates Ser-530 of prostaglandin endoperoxide (PGH) synthase-1. This causes inactivation of the cyclooxygenase activity of the enzyme, but does not appreciably affect its peroxidase activity. Although the aspirin-acetylated enzyme is inactive, we found that PGH synthase-1 in which Ser-530 had been replaced with an alanine was catalytically active; accordingly, we proposed that aspirin inhibits cyclooxygenase activity by placing a larger than normal side chain at position 530 thereby interfering with arachidonate binding (DeWitt, D.L., El-Harith, E. A., Kraemer, S. A., Andrews, M. J., Yao, E. F., Armstrong, R. L., and Smith, W. L. (1990) J. Biol. Chem. 265, 5192-5198). As a further test of this hypothesis we have used site-directed mutagenesis and transient expression in cos-1 cells to prepare and characterize five additional substitutions of Ser-530. Consistent with our proposal, the presence of amino acids with bulky side chains at position 530 inhibited cyclooxygenase activity and decreased the apparent affinity of the enzyme for arachidonate. In related work, we characterized a series of mutant PGH synthases-1 having substitutions at residues adjoining Ser-530, including Phe-529, Leu-531, Lys-532, and Gly-533, in order to evaluate the contributions of each residue to cyclooxygenase catalysis. The most significant conclusion of this part of the study is that residues 529-533 all are important for the peroxidase activity as well as the cyclooxygenase activity of PGH synthase-1. Phe-529, in particular, was found to be critical for PGH synthase-1 structure and catalysis; some substitutions at this position led to the production of proteins lacking about 100 amino acids from their COOH termini.